ABSTRACT
INTRODUCTION
In 1999 neurosurgical researchers 1 in the United States announced their intention to conduct a federally funded Phase 2 randomized controlled trial to test the experimental intervention of fetal dopaminergic cell transplantation (FCT) in patients with Parkinson's Disease (PD) using a stereotactic surgical technique. 2 What provoked controversy was their intention to use a 'sham surgery' control group. Patients randomized to the control group would undergo all the procedures associated with the real surgery except for the surgical manoeuvre itself. This would involve two operations, each of which would include: the attachment of a stereotactic frame to the skull; MRI and PET scans; general anaesthesia; skin incisions; the drilling of a partial burr hole into the skull (not penetrating the brain), follow-up antibiotics and six months of immunosuppressive therapy.
Heated ethical debate ensued. Nonetheless, trials utilizing a sham surgery group continue to be conducted in the United States, supported by the ethical guidelines of particular professional bodies, 3 while a sham-controlled trial in the field of osteoarthritis was recently conducted 2 Stereotactic surgery involves using images from CT or MRI scans to map the brain and provide location co-ordinates which are translated to a stereotactic frame fitted to the patient's head. This is used to guide an electrode (or cannula in the case of neurotransplantation) to the area of the brain to be treated. The stereotactic frame is affixed to the skull with metal pins and the electrode or cannula is inserted into the brain via a burr hole drilled through the skull. Such procedures may be performed under general or local anaesthesia. See R.A.E. Bakay, ed. Movement Disorder Surgery: The Essentials. New York, NY: Thieme Medical Publishers, Inc.
in the United Kingdom. 4 Various general guidelines 5 and European legislation 6 on the protection of human subjects are stringent in relation to the primacy of individual research participants' best interests but they do not provide an absolute prohibition against sham surgery and are thus subject to interpretation. In light of these factors it would seem prudent for research ethics committees to remain abreast of the rare but regular conduct of sham surgery and for them to be well informed about the ethical complexities inherent in the design. With this in mind, we offer an overview of recent and current shamcontrolled trials in the field of PD and an analysis of the key ethical issues and conflicts which such trials raise. We write from the UK perspective, but much of what we say will be widely applicable.
The discussion will be structured using Foster's 'threeapproaches' framework for the ethical review of research, according to which ethics committees are invited to consider the goal-based, duty-based and right-based issues arising in a particular project. 7 It is, therefore, necessary to start with an outline of the projects in question i.e. those PD trials in which sham surgery controls have been employed.
Parkinson's Disease, Treatment and Sham Surgery
The ethical issues surrounding sham surgery will doubtless also be relevant outside the sphere of neurodegenerative disease. 8 Nevertheless, we focus here on trials involving PD since it was trials for this condition which generated much of the ethical debate over the past decade, and because this is a field in which sham surgery continues to be used. Particular ethical issues may arise, however, as a consequence of certain features of PD such as the degenerative nature of the condition and the present lack of treatment to cure it or halt its progression. Named after James Parkinson, following his 1817 monograph An Essay on the Shaking Palsy, Parkinson's disease (PD) is a degenerative movement disorder caused by neurological dysfunction. Two of the following four main features should be present before a definitive diagnosis is made: resting tremor; rigidity; paucity of movement, including slowness and freezing, and loss of postural reflexes.
9 Standard treatment is pharmacological. Levodopa is currently the most effective drug treatment for PD; however, not every patient will respond to levodopa and those who do are likely to experience unwanted side-effects after several years, including severe dyskinesia, such as peak-dose or end-of-dose deterioration, 10 and psychiatric disturbance. 11 Other drugs include dopamine agonists, MAO-B inhibitors and COMT inhibitors.
12
In addition to the neurotransplantation technique described above, other surgical approaches to PD include ablative surgery and deep brain stimulation (DBS) which have both been found to improve symptoms in some patients but with differing degrees of success. DBS has now been approved by US Food and Drug Administration (FDA), hence it is reasonable to ask why it might not be used as a standard treatment comparison in a controlled trial of FCT. It is, however, not a cure for PD but performed to manage abnormal movement symptoms. In contrast, FCT is aimed at addressing the underlying degeneration of dopamine-producing neurons which cause the symptoms of PD. Results of a completed sham-controlled study of FCT in PD 13 were published in 2001. This study involved 40 patients with severe PD, 20 of whom were in the placebo arm. Aggregate risks were reduced for the sham group in this trial by the use of local anaesthesia and no post-operative immunosuppression. Nonetheless, a stereotactic ring was still affixed to all participants' skulls and they received MRI and PET scans, scalp incision and four partial twist drill holes in the skull. The study found that the fetal dopamine neurons survived in the putamen of all the patients in the experimental group. However, there were no statistically significant differences between the disease ratings for the two groups, although patients under 60 did show (and report) significantly greater improvements than those in the sham group. The real surgery was thereafter offered to those in the sham group, and 14 took up the offer before the emergence of undesirable symptoms in five patients who had the real surgery prompted the scientists to advise the remainder against proceeding. These patients had initially seen improvements but they later experienced 'runaway dyskinesias', which remained even when their usual levodopa medication was stopped. The scientists hypothesised that this may have been attributable to continued fibre outgrowth from the transplant leading to a relative excess of dopamine production.
The results of Freeman, Olanow and colleagues' FCT study, described earlier, were published in 2003. 34 patients were recruited into this trial, 11 of whom received placebo operations.
14 The results were disappointing; indeed, 56% of the transplant recipients developed dyskinesias, which persisted even after medication was stopped. The authors hypothesized that this was due to 'partial, but inadequate, graft survival', 15 sufficient to release low levels of dopamine for a prolonged period of time, but not sufficient to produce an anti-Parkinsonian response. They concluded that fetal nigral cell transplantation could not at that time be recommended for PD.
Although there were other contemporaneous PD trials employing sham surgery methodology, 16 the studies described above generated most debate. Yet, by 2009, even these scientists appeared pessimistic about the prospects for FCT. As Olanow et al. concluded:
The failure of dopaminergic cell-based therapies to achieve efficacy in double blind clinical trials, the development of unanticipated and occasionally disabling side effects, evidence that implanted cells themselves can develop the pathological changes of PD, and the likelihood that these treatments will not address the nondopaminergic features of the disease do not bode well for the near-term future of cell-based therapies as a clinically meaningful treatment for the majority of patients with PD.
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A recent study, however, offers new hope for the procedure; reporting that the systemic administration of a serotonin receptor agonist, which dampens transmitter release from serotonergic neurons, can result in a 'marked reduction' in dyskinesias.
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There are also developments in the field of gene therapy which suggest that sham surgery for patients with PD is far from being consigned to history. Phase 2 of a study conducted by Ceregene (a private biotechnology company based in San Diego) used a double-blind, sham controlled design to investigate the efficacy of a potential gene therapy entitled CERE-120. 19 The therapy involved the delivery of neurturin 20 to the putaminal region of the brain using stereotactic neurosurgery. 58 patients with advanced PD were enrolled, two thirds of whom received the real treatment. According to a press release in November 2008, although no harms were reported, the results were 'disappointing', not showing any significant differences between the two groups of participants. Despite this, another press release in April 2010 announced a new trial, which 'builds on experience gained in that trial, by enhancing the dose regimen and optimizing the duration of patient follow up', and will again use sham surgery in the Phase 2 stage. announced that initial analyses showed that Spheramine did not meet the study's primary or key secondary endpoints, with no significant differences between the real treatment and sham. 22 Proponents of sham surgery may use these results as evidence of the sham design's usefulness in stopping the development of techniques which have no efficacy above placebo. Concerns have been expressed, however, by a US patient advocacy group, the Parkinson's Pipeline Project, that the interim analyses which result in trials being halted as failures are being conducted too soon to allow for maturing of real treatment effects and for placebo to 'wear off'. The group is calling for longer assessment periods in order to avoid Type 2 errors.
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Most recently, and more positively, biotechnology company Neurologix announced the success of another Phase 2 trial -also sham-controlled -testing an adenoassociated virus (AAV) vector gene transfer technology to deliver an inhibitory gene to alter neural circuitry in PD.
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ETHICAL GUIDELINES
One could be forgiven for thinking that the recent re-emergence of sham surgery means that the ethical debate has already been won by those in favour of employing this method. Indeed, practitioners of the methodology in the United States (where these studies have all taken place) may draw on specific guidance supporting placebo controls.
The FDA requires a trial to be 'adequate and well controlled' and offers five acceptable control designs, namely: placebo, dose-comparison, no treatment, active treatment and historical control. 25 More specifically, the American Association of Neurological Surgeons and the Congress of Neurological Surgeons issued a position statement in January 2000 (reaffirmed in November 2009) in favour of placebo-controlled surgical trials, stating that they 'support the use of placebo surgery in clinical trials but under limited and carefully selected guidelines' which include: evaluation by local committees to ensure placebo methodology is necessary; that the placebo procedure be as safe as possible, and that patients are fully informed of the nature of the study, the need for a placebo control group, and treatment alternatives.
In addition, the Council on Ethical and Judicial Affairs of the American Medical Association issued guidelines 26 stating that as long as no other design could yield the requisite data:
When a new surgical procedure is developed with the prospect of treating a condition for which no known surgical therapy exists, or when the efficacy of an existing surgical procedure comes into question, a study design using surgical placebo controls may be justified if it is known that the disease being studied may be susceptible to a placebo effect and the risks of the surgical placebo effect and the risks of the surgical placebo control operation are relatively small.
Depending on one's interpretation of 'relatively small', these recommendations can be taken as supportive of sham surgery in the case of the PD trials. However, given its continuing use, we would suggest that there is still a need to consider the ethical issues associated with this method, and particularly its use in relation to patients with PD. We can best illustrate the on-going ethical difficulties by viewing them through the prism provided by Clare Foster.
27 Writing for those involved in medical research with human subjects, Foster identifies three areas of primary ethical concern, labelling them, respectively, goal-based, duty-based and right-based. We will address each in turn.
GOALS, METHODS AND PLACEBOS
Goal-based research ethical concerns comprise consequentialist considerations, such as the value of the research goal to society and the choice of a method which will best achieve that goal. Central to the case for sham surgical trials is the argument for the need to control for bias and the placebo effect through a scientifically rigorous double-blind, placebo-controlled trial. New surgical interventions are, generally, introduced after far less rigorous evaluation than that required for new medical interventions and previous studies using sham surgery controls 28 -dating back some decades -have revealed the inefficacy of previously accepted surgical techniques and prompted their abandonment. 29 In addition, the placebo response may be a larger factor in this type of surgery than in more immediate life-saving procedures, 30 although the size of the surgical placebo effect in general has been disputed. 31 Gillett also points out that surgery is much safer than it once was; indeed, surgery may be less serious than exposing a patient to drugs that affect the entire body.
Surgery is, however, often irreversible, unlike drugs, which can be discontinued. 32 More generally, the appropriateness of applying RCTs to surgery has been much debated, 33 and the utility of placebo controls questioned. 34 Dekkers and Boer believe a preferable alternative methodology exists, which they label a 'core assessment protocol' (CAP), in which measurement protocols are applied to a patient pre-and post-operatively. 35 However, they concede that this approach could not completely eliminate observer and patient bias about outcome. Preference trials have been suggested as a more ethical alternative 36 but unequal randomization may lead to loss of statistical power and trial sample size may need to be increased accordingly. 37 Dekkers and Boer, for their part, also feel that, technically if not ethically, the sham arm of an FCT trial should involve insertion of the cannula into the brain if it is to elicit the full placebo effect. 38 Landau make the point that brain penetration control data improves accuracy, since the resultant nonspecific neural tissue injury appears, paradoxically, to lead to improvement in Parkinsonian symptoms. 39 This would, however, introduce further risks for the participants in the sham group.
As such, there are lingering questions about the applicability of, and necessity for -and thus the goal-based justifications for -sham surgery. Nevertheless, the arguments in favour do have prima facie plausibility, sufficient at least to guard against ruling out such a method at this early juncture.
DUTIES, BENEFITS AND RISKS
Matters become much less clear-cut when we turn to the more distinctively deontological considerations associated with Foster's duty-based category, in which our central concern should be for the best interests of the participant. Here, the need to balance risks to patients against the potential benefits of developing an effective therapy, or establishing that an unproven therapy is ineffective, has not gone unnoticed. 40 The surgical procedure itself carries non-trivial risks, and inevitably postpones uptake of other options (including, if successful, the study surgery itself). Yet, say Freeman et al., the benefits are considerable:
contributing to advances in the treatment of a disease of great personal interest to the participants, receiving standard medical treatment at no cost, having the opportunity to obtain fetal-tissue transplant at no cost if the procedure proves to be safe and effective, and being spared the risks associated with transplantation if it proves to be unsafe or ineffective.
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According to a classification of benefits used by King, these qualify merely as collateral benefits rather than the direct benefits of the intervention under investigation. 42 Guidelines from the US National Bioethics Advisory Commission state that only direct benefits should be included in a risk/potential benefit calculation. 43 Nonetheless, Gillett and Freeman both believe that it may be in the individual patient's best interests to enter a trial which could halve her chance of receiving potentially beneficial treatment, since this also halves her risk of receiving the possible harms associated with that treatment. 44 This is an appeal to the concept of equipoise. It is important to ask, however, whose equipoise counts, since that of the patient may differ considerably from that of the investigator or clinical community. 45 Indeed, it is difficult to determine the relative weight that should be attributed to risks and benefits, given the inevitable subjectivity of -and diversity amongst -these judgements. Ethics committees are likely, therefore, to reach differing conclusions, and maybe reasonably so. 46 Weijer argues that research should be subject to component ethical analysis in which the risks of nontherapeutic 47 trial elements are calculated separately to those where benefit may obtain, and judged in relation to a standard of 'minimal risk'. 48 Minimal risk has been defined in various ways 49 and comparisons of procedures to these definitions are subject to varying judgements. Nonetheless, for some commentators, 50 the sham surgeries in the PD trials described above clearly fail a test of non-maleficence while Freeman et al. themselves described the risks as 'non-trivial'. Patients may still have reason to enter a trial where the risks of diagnostic procedures outside the trial are no less than those in the placebo arm 51 but it is debatable whether this is the case for sham surgery in PD. In sum, there is, at best, uncertainty about the extent to which sham surgery intrudes upon the best interests of the participant.
GOALS OR DUTIES?
To return to Foster's framework, tension clearly exists between the duty to protect the participant's best interests and the goal-based concerns of research methodology. Albin provides a useful example of this tension, since he admits that the increased risks render sham surgery 'unattractive', but he nevertheless concludes in favour of the procedure, given the strength of the scientific argumentsalbeit provided that the risks to participants are minimized. 52 His position involves the subordination of duty-based concerns beneath the goal-based preoccupation with scientific advancement for the good of future patients.
Others prefer to favour the duty to protect patient's best interests -but quite what this obligation means is a matter of some dispute. Indeed, Franklin G Miller, writing with a succession of colleagues, 53 resists the conflation of clinical care and clinical research trials implicit in this duty, arguing that each endeavour pursues different goals, and the latter 'are not designed to promote the best interests of patients and often expose them to risks that are not outweighed by known potential medical benefits'. Miller generally advances the argument that the risk-benefit analysis therefore need not always be favourable to the individual patient, stating that 'clinical trials routinely administer interventions whose risks to patients are not compensated by medical benefits but are justified by the anticipated value of the scientific knowledge that might be gained'. 54 He concludes that such studies are generally considered ethically acceptable 'provided risks have been minimized, are not excessive and are justified by the value of the knowledge to be gained.' 55 The danger of this is that 'investigators are relieved from the constraints of the personal-care principle and the absolute prohibition against doing harm'. 56 Critics note a number of flaws in this argument. First, the goals of research do not determine the ethics of it. 57 Second, research has a number of goals in addition to pursing scientific knowledge generation, including the aim of benefiting patients, future and current. 58 Third, the attempt to separate research from treatment overlooks the fact that it is often doctors who are conducting the research, who are accordingly duty-bound to protect the interests of patients. 59 Rhodes suggests sardonically that Miller's distinction can be made clearer to patients and participants, perhaps by clinicians wearing white coats, but switching to lavender when they assume their researcher role. Likewise, patients do not cease to be patients when they enter research trials, and even if they were not a patient before (which is unlikely in the case of PD), they immediately become one once they have undergone surgery. 60 Chalmers Clark similarly warns against using patients as a means to others' ends and points to the American Medical Association's Code of Medical Ethics, which states that in a conflict, benefit to the patient outweighs other duties -which, for him, explains much of the unease surrounding sham surgery. 61 But, argues Kim, physicians 'not infrequently' serve in roles in which the duty of beneficence is subordinated to another interest, such as in forensic evaluations, when the doctor's primary duty is to the state. Kim accordingly judges clinical equipoise an attractive concept for protecting patients' interests within a trial, but not an absolute requirement. 62 Weijer resists this conclusion: he reminds us that the concept of equipoise was developed precisely in order to reassure doctors that participants would not be at risk of receiving substandard care 63 -in other words, to avoid exploitation.
RIGHTS, AUTONOMY AND TRUST
We seem to have reached an impasse: the duty to protect patients as research participants apparently comes up against the prospect of securing accurate data regarding potential benefits for patients at large. To proponents of sham surgery, the solution will be clear: turn the matter over to the prospective participants themselves. Kantian ideals, like the obligation to treat persons as ends-inthemselves, can be observed by insisting upon rigorous standards of consent; 64 surely once these are satisfied, there can be no barrier to proceeding? After all, the imperative does not preclude participants from being 'used' in research, provided that they are not solely used as means to an end. 65 But what are the standards of consent that should obtain in relation to sham surgery, and are these standards attainable?
Consent conventionally comprises three essential elements: the person consenting must competently reach a voluntary decision, which is sufficiently informed about the procedure in question. These criteria feature in many legal systems and in philosophical accounts of respect for autonomy, such that the failure to satisfy any one criterion might render a decision non-autonomous. 66 Foster would classify such concerns as right-based, and there is certainly a case for concluding that it should be down to the rights-bearer to determine whether or not to run any potential risks in a sham surgery trial. To conclude otherwise would be paternalistic, as Macklin acknowledges. 67 Yet, Macklin still thinks there is cause for concern here, given the prospect of the 'therapeutic misconception'. This is the erroneous idea that research projects are designed with the primary goal of directly benefiting participants, or that they will potentially obtain more benefit than is scientifically expected. 68 Empirical studies have shown that some patients fail to understand information about the trial they have been invited into. 69 They may overestimate benefits, 70 underestimate risks 71 or fail to understand randomization. 72 In short, it seems that the informed consent process cannot adequately ensure comprehension, so that we cannot guarantee that participants will be sufficiently informed. We could respond by improving our efforts at ensuring comprehension, through suitably worded consent forms and information. 73 However, although improvements in disclosure may improve this figure, 'misunderstanding' about research may be 'a persistent and incorrigible feature of people's participation in research'. 74 This may be because of the deep trust people place in research and in those who conduct it. 75 Fletcher thinks we can trust the neurosurgeons and their teams to address unexpected or adverse events. 76 Are participants right to trust in this way; or is trust misplaced when the risks seem so grave?
And, the sceptics continue, there is further good reason for thinking that any consent will not be as maximally autonomous as the supporters of sham surgery might hope. Here, the voluntariness 77 of any consent that might be obtained from a participant gives some cause for concern. Aside from issues such as the power imbalance between doctor and patient 78 and well-meaning but potentially coercive behaviour from relatives, 79 there are questions over the autonomy of patients with PD and whether they are genuinely free to choose to participate in a research trial 80 and hence whether they are vulnerable to accepting an exploitative research offer. 81 Clark believes that voluntary informed consent is likely to be questionable from patients for whom the surgery represents their only hope of relief from their condition. 82 He points out, however, that this would seem to be a general problem with recruiting participants with any incurable condition. Miller would undoubtedly argue differently, as he has cited evidence from a trial of arthroscopic surgery, which shows that allegedly desperate patients do decline to participate -and thus are probably not so desperate or vulnerable after all. 83 Informed consent, however, is likely to be most problematic where experimental treatments are not only restricted to trial but also tested using a sham control group. 84 Regarding the latter, many trials use comparison to a standard treatment; others use inert placebo controls. Other forms of active placebos exist 85 but sham surgery is arguably the riskiest and most invasive type of active placebo. Regarding restriction to trial, it warrants emphasis that the arthroscopy trial cited by Miller tested a procedure that was already widely available in clinical practice. 86 If, in contrast, a trial represents the only hope of obtaining benefit (in other words, there are no other efficacious treatment options), then surely this exerts some influence on a patient's decision to enrol? Nevertheless, Cohen et al., 87 who are members of the Parkinson's Pipeline Project, feel that clinicians 'often mistake' patients' sense of urgency for improved therapies to be made available for desperation, but patients view themselves as informed and realistic. Despite this, they conclude that the availability of alternative trial designs means that 'exposing patients to the risks of sham surgery in most cases is unethical and should be avoided'.
88
THE ROLE OF RESEARCH ETHICS COMMITTEES
Implicit in Cohen et al's conclusion is a sense that an appeal to autonomy is insufficient. After all, the ethical review process is in place precisely to determine the acceptability of risks -and only thereafter should the matter be turned over to the potential participant. Indeed, if autonomy alone were to be determinative, then there would be little need for ethics committees. 89 Edwards et al. have in fact argued that a research ethics committee's (REC's) role could be merely to assess goal-and right-based issues such as methodology and informed consent, in order to avoid a charge of paternalism. 90 Such a committee would avoid the difficulties associated with 'weighing up' the risks and benefits to patients of participating in a trial. Garrard and Dawson argue, however, that the individual patient is not as qualified to comprehend all aspects of a trial as a panel of individuals gathered together purposefully to form a REC. This, they argue, is the source of a REC's moral authority to make decisions in patients' best interests. 91 Foster too argues that to place the full burden of understanding a trial's risks and benefits upon a person possibly unqualified in matters of research methodology and technical, medical or surgical procedures seems inadequate protection and is possibly a step too far in defence of right-based morality at the expense of duty-based considerations. 92 A REC concerned only with right-and goal-based issues would also still be exercised with regard to whether a person with few therapeutic options, such as those with severe PD, should be categorized as vulnerable in the same way that other patient populations are. Kipnis describes such a situation as 'medical vulnerability'. 93 No additional regulations exist for protecting such patients, although defining specific groups of patients as vulnerable is a task beset with conceptual and practical problems in any case, hence Kipnis' creation of a situation-based taxonomy of vulnerability.
Suggestions for addressing medical vulnerability through right-based ethical review include: requiring an impartial third party to approach potential participants and to conduct the informed consent process; requiring the provision of independent advocates with whom patients can discuss the research; avoiding approaching potential participants who have only recently learned that a standard treatment has failed; educating those enrolling patients not to overemphasize potential benefits nor underestimate risks; and finally, where possible, ensure that the investigator is not also the patient's own physician. 94 Despite this, London and Kadane question whether researchers are best qualified to take responsibility for offering fair risk/benefit ratios in trials, given that they have an interest in putting scientific goals first. 95 Emanuel, Wendler and Grady recommend independent review of the risks and benefits of research for similar reasons. 96 As a rule of thumb, RECs might be charged with ensuring that the risks to which vulnerable persons are exposed would be acceptable to those who are not vulnerable in the same way.
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EMPIRICAL STUDIES ON THE ETHICS OF SHAM SURGERY
With such strong duty-based, right-based and goal-based issues opposing one another, what other ethical perspective might be sought? Leeds calls for dialogue with the public, with people who have undergone sham surgery, with physicians and with surgeons. 98 This dialogue is developing and in the next section we will turn to consider some of the main findings from empirical research on the subject of the ethics of sham surgery.
Kim et al. 99 used quantitative and qualitative methods to explore the views of 103 members of the Parkinson Study Group, a group of Parkinson's disease experts in the US and Canada. In response to an online survey utilizing a hypothetical scenario, the vast majority of respondents believed that a sham-control design was scientifically superior to an open label design in an efficacy trial of a gene transfer therapy for Parkinson's. A similar majority thought that this was ethically permissible, while half questioned the ethics of an open label trial. The authors also found disagreement in the literature regarding the acceptable degree of invasiveness in sham surgery, noting that 22% of their respondents believed that a sham control with penetration of brain tissue was acceptable. 100 These respondent scientists' apparent preference for goal-based arguments for the best (scientific) research methods is probably unsurprising. Indeed, the respondents might actually have been involved in the trials under consideration, although Kim et al. did not inquire as such. Another survey conducted by a research group, including scientists who have conducted a sham-controlled Parkinson's disease trial, also assesses North American researchers' attitudes, via focus groups and in-depth interviews. 101 This group also concluded in support of sham-controlled trials and 'challenged the custom of holding surgical trials to less stringent evidentiary standards'. 102 Referring to Kim et al.'s findings, Olanow concludes that sham surgery is a 'non-issue' for researchers. 103 Yet, as Kim et al. explicitly acknowledged, we also need to hear from other stakeholders. Accordingly, other members of their research team surveyed patients from a University-based neurology outpatient clinic and a community-based medical practice. 104 Participants were given information about Parkinson's disease and two possible methods of testing the efficacy of a novel gene transfer protocol. Unblinded trials seemed preferable overall, but a majority (56% of 288 respondents) still supported the use of sham surgery. Patients with Parkinson's disease expressed less willingness to participate in the proposed surgery trials than those without. The authors thus conclude that the former group were more cautious about participation, although both groups held similar policy views on sham surgery. Frank et al. conclude that this caution may stem from patients with Parkinson's disease being better adjusted to their chronic illness than other patients in neurology or primary care, though an alternative view might be that the risks associated with sham surgery are more directly relevant, and more psychologically salient, to PD patients, hence their additional caution.
Notwithstanding certain limitations to their study (to which they are alert), 105 in their discussion of their findings, Frank et al. state: it appears that those who are supportive of sham controls are willing and able to understand and take on a societal perspective in giving their answers, whereas those who were opposed to it tend to focus on a more narrow view or simply state their disapproval.
Reviewing this conclusion in light of Foster's framework, however, it is possible that those opposed to sham surgery were more persuaded by duty-based concerns for the individual, while goal-based reasoning may have influenced those in favour of sham surgery. Frank et al conclude that:
this finding raises important questions about whether further intensive education and discussion about the scientific rationales and the actual risks and benefits of sham controls may affect people's opinions . . . Given the complexity of the topic, it may be that laypersons, especially those with less education, may need more opportunity to learn and deliberate on the issues.
Cohen et al.'s survey of patients' perspectives includes markedly contrasting opinions from two individuals with Parkinson's disease who have participated in clinical trials. 106 One, a self-confessed 'risk-taker' who 'likes to be on the cutting edge of research' claims that she would enrol again today 'because it gave me a few years of relief'; the other, an author on the paper, says 'I'd have to think long and hard about going through the motions of having brain surgery and possibly not getting the treatment . . . that would seem emotionally and medically unethical'.
Interesting results also emerge from two surveys conducted online in 2007 and 2010, though it must be noted that these are 'non-scientific'; being reported outside the peer reviewed academic publishing system and containing small and potentially non-representative samples. In 2007, 35 people with PD responded to a short online survey conducted by the Parkinson Pipeline Project. 36% of respondents thought that the scientific information gained by sham-controlled trials justified the risk to the volunteers who received sham surgery, while 38% stated they would be willing to participate in such a trial. A wide range of opinion was reflected in the data: amongst a wide range of open-ended comments was: 'Scientific information gained? This sounds like something out of Nazi Germany'. Others were far more supportive of such experimentation: 'It is impossible for me to adequately express my gratitude to those subjects who have participated in the trials involving control sham surgery. They are my heroes!' When the Pipeline Project conducted a repeat survey in 2010, the differences in the results obtained compared with the previous survey were notable. Of 35 online respondents, 17% stated that they would volunteer for a trial that involved sham surgery, compared with 37% in 2007. Only 3% stated that they would volunteer for a trial in which brain tissue was penetrated in the sham group. When asked if the scientific information gained by clinical trials was worth the risk to trial participants who received sham surgery, 23% agreed, compared with 34% previously. 83% of respondents stated that they were aware of the use of sham controls before taking part in the survey, compared with 74% in 2007. The survey authors note the inconsistency between researcher opinions expressed in previous research and patient opinions in their survey.
BACK TO THE FUTURE?
Neither the theoretical nor the small empirically-based literature reveals an easy route to broad consensus, and it is beyond the scope of this paper to 'solve' the ethical conflicts inherent in the use of sham surgery in neurodegenerative disease. Our intention has been to highlight that the ethical issues associated therewith have not gone away despite its continued use. The application here of Foster's framework for ethical review, however, adds clarity to the debate by showing us that sham surgery is supported by goal-based ethical arguments concerning methodology and benefits to science and future patients, by a duty-based argument of the presence of investigator equipoise, and by a right-based argument of respect for patient autonomy. Yet, at the same time, the method comes up against goal-based questions over the necessity of the methodology, duty-based concerns over participants' best interests when they are exposed to aboveminimal harms and risks in the absence of a chance for benefit, and right-based arguments concerning the therapeutic misconception and the influence which degenerative chronic illness and restriction of treatments to trial may have on the actual autonomy of patients' decisions.
Added to these tensions are preliminary data reporting the attitudes of key stakeholders, which reveal that while researchers surveyed appear in favour of sham surgery, the views of patients with PD surveyed on the ethics of sham surgery appear more mixed.
In the context of a research method which carries above-minimal risks, it would seem wise for research ethics committees to ensure equal attention is paid to the goal-based, duty-based and right-based ethical issues surrounding sham surgery. The Parkinson's Pipeline Project calls for further investigation of patients' perspectives and more discussion of the issues. Our attempt to answer the former call is on-going; 107 here, however, we hope to have contributed, in some measure, to the latter invitation.
